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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain blue glass having relatively high visible 
light transmissivity and relatively low direct sunlight and heat transmissivity 
by using a blue glass compsn. having a basic glass compsn. and a specified 
colorant part and imparting a specified thickness and specified colorimetric 
purity. 

SOLUTION: This blue glass compsn is a blue heat absorbing soda lime-silica 



glass compsa having a basic glass conpsa and a colorant part contg. 

0.4- 1 . lwt.% (expressed in terms of Fe<SB>2</SB>0<SB>3</SB>) total iron contg. 

20-40% iron in a ferrous state and 10-75ppmCo<SB>3</SB>O<SB>4</SB>. When 

glass having 1 -6mm thickness is formed using this blue glass conpsa, the 

direct sunlight and heat transmissivity of the glass is tower than the visible 

light transmissivity by at least 1 6%, the principal wavelength is within the 

range of 480-490nm and the cotorimetric purity is at least 6%. The basic glass 

compsa may consist of, by weight, 65-75% SiO<SB>2</SB>, 10-18%Na<SB>2</SB>O, 

0-5% K<SB>2</SB>0, 0-5% MgO, 4-14% CaO, 0-5% AKSB>2</SB>0<SB>3</SB>, 

0-5% 

B<SB>2</SB>0<SB>3</SB> and 0-5% BaO. 



COPYRIGHT: (C)1998,JPO 



<i9>h*bhmw (jp) 02) & ife It & $g (a) wmmwAmm 

ftpjspiO- 101367 

(43)&0BB ¥*Htfp<1998)4fl21B 



(51) IntCL 8 




F I 




C 0 3 C 4/02 




CO 3C 


4/02 


B 3 2 B 17/06 




B 3 2 B 17/06 


B 6 0 J 1/00 




B 6 0 J 


1 /nn t t 
l/OO H 


C 0 3 C 1/04 




C 0 3 C 


1/04 


4/08 






4/08 












ttHT9-201616 


(7i) max 


591229107 








\Z))/*c>V> tVf*)yt> y5x*F 


(22)fflBiB 


¥$9^(1997) 7 /I28B 












P I LKI NGTON PUBLIC L 




9615844:9 




IMITED COMPANY 


(32)ffi5fcB 


1996^ 7£ 27 B 






(33)«5fctfc£^ffl 


-f*UX (GB) 


















C72)«W*f 










-f*U*H S-fF x;wi 5 








>?x-rtf- t^7;v F-#r- n- 








F 13X^ 






(74)ft3A 













(54) BS9!C!}«#] Wfi#7X$&j£#)ifc/I#77. 



(57) \mm 

mm) m&)it&f5A<nX}i&iiitr. 

co 3 o 4 frL,'®.*). mHkvmx'<7)&<?)imtf2 o- 

4 0 JgCDKHrtT* 0 , #7 X<7)J¥§ *H-6rara T* 
0 n m <7)«HrtT* 0 . felt**y^r < t i 6 XT* ft 



(2) 



Stye 

F e 2 0 3 k LX&tto&tt : 0 . 4- 1 . 1 MS.% 
C o 3 0 4 : 1 0 — 7 5 P P m 

iphfH*). m-mxmx-comcDitm^ 0-4 o%oig 

16%«yM<. ±&g#4 8 0-4 9 0nm<9« 

art tr * 0 , <th6%x'foiztzw& 

[M**2] ffii8ta»»J»JP]2: 0 . 1-0. 3fiS% 

<oar $ 4»^t^iM 1 leKwfflEft. 

*^«*HB<0»EJt**<2 0-4 OJ^ieilfikft&i 

0 %Aximz.tzm%m 1 aaswajatfli. 

+fc#i£t4«tosK:< k k-SSo&il k LTfflirVfcM 

*aiEii«)»s*. 

[ts^JS5 ] aeaaw*? o%£jg;t, ustBtfaas 

5 2.5 %3teWP* h n*fl 1 ib««oim^ . 
[ liM 6 ] Sl^HSJiii* ( I SO) #35 %*isr 

1 mtm 7 3 m-®$MX'<r)$k<oitm i 2 6 - 3 5 % 
^igni*it'S)-i»it*ii 1 teawfflisft. 

im#m 3 tyiE±»£#4 8 4-4 9 0 nm^Kffl 

nxhim-m. 1 -7fliw 1 ooJBtiattwffl^ 
«. 

[ ft^il 9 3 liirie*f^J«##**Wt;: 

•tett 0. 4-0. 9% 

C o 3 0 4 3 5— 7 5 p pm 

[ mm 1 0 3 urtEfetts a^fc < 1 1 1 0 * 
[ m& 1 1 3 mmmrn ( 1 s o ) 36* 2 0 %*it 

[ fiM 1 2 3 «^PJ»^*«*fiWK 
&£lt 0. 4-0. 7 5% 

C o 3 0 4 1 0 — 6 0 p pm 

k t> 7 0%co™5tlM3i9!$&*- ; ri»W*Jl9IQtt^l 

[ M$3 1 3 3 ffl*!Hi+tffftr * C o 3 0 4 wfiA* 

2 5-6 0 p p mc7)3SIIr A lt-J)-&lfi;J<lfl 1 23Sttf)fflj£ 
fll. 

[ H*JR 1 4 3 *feH»#a t *B«fc 
i££tt 0. 7-1. 1?6 

Co 3 0 4 2 5 — 6 5 ppm 



£OT 10-101367 

# *) . W § # 1 - 2 m mcOffM Lti ii 5 < 
1 1, 7 0XO^T«3l»aji***-f 1 IHJW>ffl 

[ wrjjjs 1 5 3 mm. i se«offlKtt*' <b «& § tik 

[000 11 
[00021 

^m&m^f-fh^hxhh . «c{i^5^c»esr 

[0003 3 WBtf^XljlMCIMknA'/l/b SrA'-yf-ffl 

H (^) ii^^^k'ffiTt^^. 
[0 0 04]«V^4X, *^*«a>lfcl/tJflO*£ 

So 

[00053 i^ot . zixh^m^mrnthfMz^ 

Wt>X>b3.<?)ffi8&&ists'< •/ f- k R^fS^WD^ffi** 

ttittflWiffliwaiottwsffl^T. »3M«« 

^ > W/Xti^ N't V *7h,<m.\\M Sr JB-«^ft**i5 1 ^ 
*' 5 ^ + tcfflv * I. d k * { » hiiX v ^4 . i ii h nmm 



(3) 



1*^10-101367 



[0006] n^m-mmxmmztLtc^&tfyz 

GEHSSfSM. 7 9 2, 5 3 6^«»ttt. 3 5%£i8 

0. 4 5-0. 6 5%cOFe 2 0 3 £#t?Wfe#7Xrt { 
BBS fuO i*. Sfcfc. KftfflU^l'SrSOs iftO. 
0 2%4 0ttv*y>Tft^A4=ltftLT, 5aSt<0'££ 
C J: 5 ^ffifeco^' 5 £ 0)8 L & (tftJf & & 

[0 0 07]#fflWflflll3. 6 5 2, 3 0 3#W«WC 
{4, 0. l-2%<OFe 2 0 3 2r8 0%$rS^.§ffirtT 

4*5r< k i, 1 : 1 CliJW&jfcEtf** . 
[00 08] #fe#7*(4*II?f SFiB5, 0 13, 4 8 
7 *BftH8(c t HmZhX ^4 . HWfflPWHMf 5 Xf4 
0. 3-0. 7%<DFe 2 0 3 'J?%<th0. 
5 %&.±.co z n O ^ S i k fc J; 0 A V ^MMflBtf 

ittt $ ixT v m, . c <i o # 5 x { am. t & nt/mmx- 
hh. mz> ya-hm^x-mmm^mm^zMTt 

ifflg+h. *mft¥fm5, 3 44, 7 9 8^- 

f»gfc:i4, 0. 3-0. 9%<7)Fe 2 0 3 ZStsftW, 

-mm-$kcoitmtfo . 8-2. 5: 1 

5*#SEtt$*VCO*. >I?)Jt$(44 4. 4-7 1. 5 

>7A, f-? yX(4^'7-y'7 A l>tf#&^ 
[0009] RttfW::lifi!#<>37n- 

5*tt#[H1*flfSS2 , 7 5 5, 2 1 2 #Bfl*B«= 

8fiSppm<7)Jlt'JPxl>. -IWirbKfl^hSco^L^^' 
^ h (c «fc o t (4#»!fl^§ B*J k -th+Mzm v *KM«& 

ft&ili#;tA>fx&K nA';Pb$:#7Xt;:2jD;L4k. 
h titf 5 r ffiT $ it 4 k 5 5 X£ * 

mz a i, >t u . ft-yma y x + -cos* * *«±» -r & 

[0010] *H^lT-^4 , S 6 6 . 010^ 



ifflStli. 0. 3-0. 9%c7)Fe 2 0 3 , 40-S0 
ppm(0Co 3 0 4 &IA'1~ 1 0 p pm«tl/>$:t& 

tm^xn^w>tz^>w.tL<^. KnJiBttC 

3eaiW* t ^ 5 Cr< k 1 7 OXT^rJttLtf^rftsflrv^SW 
7 o y h tiJXlzm^h ±X-cr>mf b tth . 
[00 11] -fcuyS:*tffl!iofffe^7^{i. 
m5. 070, 0 4 8#HjBH3fcgjj^$fl-o>S. $ <b 

KfiyxnftJm (UK) »JR«SSOS*tJ:SkfF§ 
$ frf . Jicoi o tufiy x<mfflij&3S&mi. i 16$ 7 

[00 12] 

[^* { IS^tJ:ok-ri»IS®] a-5T*^S« 

[0013] $ fetc*«W^)IWJ*Wt:, it«flW5v^ 
0 t,^< k i 1 6%#4yh. »^L<(32 0%^M 

yxzmtzzbiz&h. 

[00 14] 

j}yxmmtfmm\mttthiiwm--/-y 
-Gm-isVfitfyxiM.wzt3^x . ♦sffjas^*** 

JJtefMFej 0 3 ktTlt^kT) :0. 4-1. 1 
Co 3 O, : 1 0 — 7 5 p pm 

wi-&$.mx*cD$k(r>itmtf2 0-4 o%wiEH 

rtf^O. *'77.<7)I«:$^l-6mmt"S) , 9. ^'77,c0 

iastBjesuaa^^saiasHSia^J: 0 k t> 1 

6%-+^ y b (£< . ±jfeft^'4 8 0-4 9 0 n mOigffl 
rtT* •) - fiH***^* < k t 6 %T* 4 i k ^#iSi 

[0015] JPittS«FJM^S*Xr5XffljSft 
<7)-o{4. <Xcr>i>cr)X'fo%>. 

Si 0 2 6 5-7 5fiS% 

Na 2 0 1 0-1 8fiM% 

K 2 0 0-5 fflft% 

MgO 0-5 fift% 

CaO 4-14fifi% 



(4) 



WP10-10 1367 



A 1 2 0 3 0-5 m&% 

b 2 o 3 0-5 ms.% 

BaO 0-5 fiS% 

[00 1 6] tfyZWZQ. 1-0. 3mS,%(OA^&(0 

[0017] tf7Zrt«7)m-tkC0U<ll>$:mi$.t &IZ 

*)IHRfcLTffln*. ff-7(Ti0 2 ) h&tztfy 

yx<n^m-&b %h®mw-im< & 0 . wetf?* 
[0018] *mi<om* i^-wu&ztiuxii, mz 
2. 5%m. mmz^oxfrmmMBm-Mmt 

9 1>'J?%< 1 1 2 0%<-M y MSt^sai Lv>. £ft 
11333* (ISO) #3 5X*». ««fc:li3 2%*if 

[0019] *^ B Mmil<^# C k fc. 

fc Lxm^h^znmmm^^ih^t^^Ltz. 

[0020] Jif8A%^J: 3 fctf?**)*?*)^** 
mth. #7X£7) r$"jftMlil0 00nmm 

Bamford^ r Colour Generation and Control in Glas 
sj (Elsevier ttf&fr, 1977^) «f»CSBBS#TO**. 
ZK\iTlyX^<r)W.-^<nmSM J rt^¥ e 2 0 3 a 

m-m*R&. ft&tmnisim (Fe 2 o 3 t lt 

[002 1] rftitiS^j fctt, r^jgAj am 
illi@l^^y/Af^7 H^'f hcoz^f YMz 

[0022] fmm&mmmi xa tdshtj 

14. xr-^(air mass) 2 ( ±1$*^ % 3 0 ° CD 

fifcx-mmtizmmmti ) tcawc 3 5 0-2 
s. 

[0023] UV (ISO) (i, ISO 9050<D5e 
8(C J: 0 2 8 0- 3 8 0 n mtf5jRfflrttMoTa5i Uc 

[00 24] UV (PM) (4, v\-y A-y V-5 

— t 4 7- V 'J t* x a > (Parry-Moon so 1 ar d i str i 
bution) iZi. 0 3 0 0-4 0 0 n mOSefflfilcMoTiS 



[0 02 5] £j*JM5J:tf-fiy*K{i. r CieLABj 
6. 

[0026] 

[0027] *f£BJ?<7)2i L^ffi*<7)-0(Cjo^T(i. 
*%BflWlidt!ft r ffl^TWS # 3 - 5 m rat* 0 , 

<ntjyx\i^< bl>7 OXmWCMa&t&^i^t. 
ZiUZ£<0Zcr>tf7A£&®mz&m-f&ZbtfX% 

^%Bfl0^77Xcr)fe^*^< 1 1 ixhh<r> 

[0028] ^7^.c7)±fe** s 4 8 4—4 9 0 n mOK 

ffflto-ocofflmi* Mft«^f«tFe 2 o 3 kL 
tttSCLfe^lf^M^O. 4-0. 7 5%Oi5HrtT' 
$> 9 . 8«JI*H**»fcfcttft¥#W2 6-4 0%co 
KHrtT'S) 0 , Co 3 0 4 COft^l 0 — 6 0 ppmCOic 

^«.®i2 6-3 5%<7)lBllrtt"S) 1 9- Co 3 0 4 «1 
Ji2 5~6 0ppm<0KHrt-C*S. I^Ck(i3-5 

at. zhizmzmwtfyzmnmmttmmmzit 
mi^^mmmi^tmmmm^-rizb^ 

T*. ^<7)J;3tLTS«*S:fflOTe»$7nyh^ 
[0029] SttiTtt. 3y^b£Kc^^7X(cjD 

thb^i]yx<^wtm*iht)K ftmmsmm 
mzm wh t(±fi < * o ay* t ^^t v m> 
*.*mn&*hb. JiyzcDnmnz%.itL. 

mt>£ tz&T-f & . mcoftlZitt+ftX'fo h b . mzm 

-mm<r>m^m^-\-^x'hi>b. mmnm&tf 
fthtixij. fjyxmmcnmMmm^L^w m 
mrnnm^frh^z. xm±t x-m^btix x oji 

frlzZ&co of <>v h $ Hat h Z b U . *I6BB t fctt & tt 

T lt©6 A J^ v ^a^FOliSOfflatfttJWmft 
Wfflmzti^XMjzZtltz&X 0 iii*HC(KV^5-5££OU 

[0030] *«BH*5»K»£JfllvCJSSa t fi 1 mrnX 



(5) 



^¥10-10 1367 



fc-f 6 C t jFTS 5 . f?* ! lm mX(± 2 mnW*H 

•tetf 0. 7-1. 1% 

C o 3 0, 3 5— 6 5 P pm 
W,-mm 2 6-40% 

[00 3 1] i^^C*J»t6fM*IIIHMfcWi2 6 
-3 5 %£>IEIIi*n:'S> 9 > Co 3 o 4 <nfoW8Mi.3 5 
-6 0ppmtl)4. roJ: P^V^^7^{±, Ml 

[0032] ^tycomcDMlzti^Zit, *^(7)*M 
ftfcfflvvCJfiMWHOWS (1^6 mm) co^ "^.xHBa 



£fc£it 0. 4-0. 9% 

»-«#!» 2 0-4 0% 
Co 3 0 4 3 5 — 7 5ppm 
[0033] m-$ktt.Bc0Fim3&mi£ 26-3 5 %f S> 
0. PlfiSKCoa 0 4 -i-S.^ft®$Ell(i3 5-6 5pp 

i: 1 1 0 %x-h 0 . aiiMBasw ( 1 s o > a 2 0 %* 

[00 3 4 ] ffii^^-f^tCfctvC. Fe 2 0 3 , 

c o 3 o 4 Rm%-^Mm.i zcoxoizm^z. ^wt 
mmmm 3 kkv ^-^^tsux^tt^ffi^-c (fix 

[0035] 

[ mmm 3 wt#?^ * # y *<ow t o * 

[0036] 



(6) 



mny io-ioi367 





CM 
T* 


ov 
r-* 






"0 


c- 


r- 


n 


r- 


oo 


VO 

o> 


00 


00 


co 

o> 


r- 


»0 
so 


1 


QO 

OO 


"1 

Ox 
00 
XT 


ON 

? 


«>i 

OO 
OO 
XT 


»n 

OO 
00 


*0 
r* 

00 


<^ 
oo 

OO 


o 

OO 


o\ 

VO 

OO 


«? 
vn 

00 


*0 

oo 
xj- 


VO 
OO 


o 

oo 


oo 


*0 
c- 
oo 


°5 
oo 

00 
XT 


et- 5 


xf 








XT 






«* 










q 

"VT 








* 


p 

cs 


O) 

ro 


i 


ro 
i 


VO 

ro 
i 


00. 


i 


"0 

t 


•n 




r- 


vn 


*n 
« 


VO 


T 


CO 


%. 


T 


CN 


CS 


CS 








oo 


VO 


CO 


vO 

s> 




c^ 

^9 


CO 


»n 

s> 


Ov 




8 


<s 

cs 
«n 


vo 


VD 

o> 
•o 


o» 
vn 
vn 




vn 


ro 
vn 




oo 


CH 

s 


»n 
vn 


vn 
vn 


o 


CO 

vn 


ro 
vn 


is 


VO 

co 


\o 

OO 
CM 


r^ 

CO 


CS 

vn 
m 


oo 
rn 


co 


O 

& 


«n 


CO 

d 

CO 


VO 
CS 
CO 


i 


CO 


CO 


ro 


«0 
o 

CO 


"I 
o\ 

CM 


DSHT 


3 


3 


fi 
o 
vn 




O; 
sri 


o 

vn 


Os 


R 


12 

vn 


in 


n 


ro 
>n 


oo 
d 
m 


ro 
oo 


vn 


CO 

«n 


•J 


O* 
r» 


C- 


»n 
r-* 


r- 


c-* 


<*) 






o> 

o 
r*> 


d 


o 

c- 


r- 


Ox 

d 


VO 

c- 


<1 
o 


<S 
rS 
r- 




CN 


V) 

m 


o 


cs 

ro 


S 


o» 

CO 




«n 

fS 


CS 


00 

rs 


vn 

CO 


VO 




o 




oo 


§ 


• 


• 


• 


• 


• 


♦ 


• 


• 


• 


• 


• 


• 


• 


• 


g a 

^ d 


9, | 


d 

6 


O 


o 


© 




VO 


LO 


«n 

fM 


OO 

rs 


rS 
ro 


oo 
co 


vn 
<n 


vn 

ro 


oo 
rJ 


vn 

rsi 


vn 

CO 




6 
£ 


o\ 
co 

O 


o 


OO 

d 


QO 

d 


VO 

vo 

d 


00 

d 


vn 

VO 

d 


d 


VO 

d 


vn 
vn 
d 


00 

d 


vn 
vn 
d 


>n 
«n 
O 


00 

d 


vn 
vn 
O 


<e 
o 


5 




cs 


co 




vn 






00 




© 




rs 


ro 


XT 


♦n 





0037] 



(7) 



mm io-ioi367 





p 


On 
NO 






«? 
SO 


p 


OO 


00 

ro 


s 

vo 


CO 

CO 


WO 
00 


P. 

vo 


oo 

n 

«^ 


ro 


CS 


I 


Os 

«o 

00 


co 
os" 

00 


*0 
r* 

00 


o 

00 

"* 


■*r 
*^ 

00 


•0 
*t 

DO 
Tf 


oo 


Os 
CO 


S3 


ON 

So 
-<r 


Os 

i 


IO 

oo 

"V 


fS 

« 

ro 
00 

■V 


Si 


Q 




8 


8. 




8 

cm* 


8 

CN* 


in 
co 


wo 
ro 

SO 


CO 
NO 


WO 

cO 

so 


vo 
m 
vd 


•O 
CO 


SO 

CO 
VO 


kO 

CO 

vd 


s 

vd 


8 

VD 


* 




cO 


co 


o 

^* 


o 

i 


oo 
i 


r»j 

CN 


o\ 


O 


o 

CS 


OO 
rO 

ON 


ro 

d 


c- 

CO 


o 

Os 

o 


SO 

d 


« 

ft 


ko 


•0 


O 


oo 


CN 


vo 


o 

— « 


ro 


$ 

Os' 


rO 

*o 


to 
sO 

o 


s 

d 


o 

00 

oo 




t' 




fO 
VO 


Os 


<i 

o 


ro 

3 


*o 


p 

m 
•o 


V) 

ro 


"<r 

ON 
CM 




8 


?! 


00 

»n 

ro 

rO 


!? 
o 


co 
cS* 


? 


si- 


ro 


vq 
«n 
cm 


s 


2 


r*. 


O 

?} 


q 
wo 


OO 

© 


co 
oo 

CS 


ON 
•— > 


? 

CS 


00 
00 

*o 


CM 


a 




DSHT 


Q 
vo 
vn 


P 


o 

cN 

SO 


q 

vo 


cs" 
«o 


o 
>*• 


a 


o 


s 


ro 


CS 
rO 


CO 

co 

CO 


s 


CM 
CO 




H 


q 


q 


CD 

d 


q 


CO 


q 
>o 


o 

d 

v-j 


OO 
»— • 

*o 


VO 
vo 


CS 
<rj 


•O 


CS 


WO 


r; 


CO 


f » 


p 
m 


q 
od 

CH 


q 

CO 
CN 


q 

oo 
co 


q 

00 

ro 


o 

od 

CN 


o 


q 
oo 

CS 


rs 
«S 

CS 
ro 


m 
m 

CS 


OO 

ro 
CN 


8 

S5 
CS 


o 

Os 
CS 


p 

CS 


CS 

a 


f 






• 


i 


ro 
D 

P 


• 


• 


• 


• 


• 


• 


• 


• 


1 

ro 

4> 
CO 


O g. E 

2 ^ ro 

to 


▼ 

a" 


o 

(N 


a 


8 


«o 
rO 


S 


*o 
co 




wo 

CN 


© 




<o 


•o 


g 




CO 


o 

£ 


o 


Q 

d 




R 

© 


00 

d 


°. 

O 


d 


8 

d 


so 
d 


v/N 
OO 

d 


in 

00 

d 


rs» 
c*- 
d 


d 


OS 

d 


d 






































oo 


Os 


o 

<N 




cn 

CN 


m 

CS 


CN 


CN 


s 




8 




o 

c0 


CO 



[0038] dfi&oMfcfcvvr. . 01 1 liimmX'b 
J>-5 0 . ffl3 0&V3 1 tJt«PK',t) 0 . W§*<6 mm 



[0039] CT4~8CfcOT«, g-»)i5:3A';P 

5 i k tfty bfrX'h Z> . m 7 - 1 5 l±±Skft # 4 8 4- 
4 9 0 n m<7)3Sllrtt-J)l)*% B J^?S 

HfcRIB ( *#*0«ffll*J )i2 5ppm^il,Co 



(8) 



0-1 0 1 367 



Hi 2 5 p pmtMiX^m'OI.ZkmW&RmzMg 

A^h£ffl^TWfe#7X5rl!iHT#4fr\ ^itiCcto 
TttSI-*W>»i— * 3 B*WtffiBk 44 . owe 
t, #J1 5i£*¥t!fyk IXT i 0 2 £^tf#$&eJ!<7)#7 



X Sr^d t fcaJW** Tab4 . 
[0040] Ml 9, 2 0fttf2 l(i£3a*2mmOMf 
7X<7)fflT£>9, 0J2 2~2 9imZi) i 6mm(r)ffiffl!> 
mfiywMX'hh. 

[0041] t^x<nmiz&^xfctt<r>mm§L%x'* 

SIJWRaiWZIlt^fiWKUXT* L . ±»JWwTS u 



-f^'UXlI 7y*W- /yja-I 
5 4 OlX-f- ^-f^fy fi-X^-v 
K D-K 9 



(72) /K* 4—*fX 

3 lXjZ-tf-yf- —7 ^^U^hV 
o->hy ^a-hy d-h 415 



